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Increasingly sophisticated digital technology has opened new ways to interpret and 
display scholarship. These new projects raise questions about their sustainability once the 
initial release has passed. This paper examines the work of Hidenori Watanave, a 
University of Tokyo professor who created a series of digital archives, as a case study of 
the long-term sustainability of digital projects. By reviewing information gained through 
an interview with Watanave, materials he published, and resources available online, it 
became clear that Watanave took some digital preservation steps and worked to build 
participation. Watanave can continue to build sustainability by expanding his digital 
preservation, better documenting his digital preservation steps, and working with local 
archivists or information professionals. Part of this paper focuses on Watanave’s use of 
the term “digital archive” when naming his projects. In researching Watanave's work it 
became apparent that the term "digital archive" does not accurately represent the content 
and format of his projects. 
Headings: 
Digital Humanities 
Digital Curation 
Preservation of historic materials 
Sustainability 
Access 
Archives 
 
 
 
 
  
 
 
“TECHNOLOGIES OF PEACE:” AN EXAMINATION OF DIGITAL 
SUSTAINABILITY 
by 
Emma R Scales 
A Master’s paper submitted to the faculty 
of the School of Information and Library Science 
of the University of North Carolina at Chapel Hill 
in partial fulfillment of the requirements 
for the degree of Master of Science in 
Library Science. 
Chapel Hill, North Carolina 
November 2018  
Approved by 
_______________________________________ 
Denise Anthony
 
 
 
 
 
1 
Table of Contents 
Introduction………………………………………………………………………………..2 
Literature Review…….…………………………………………………………………....5 
 Overview of Search Strategies…………………………………………………….5 
 Digital Humanities………………………………………………………………...6 
 Digital Preservation……………………………………………………………….8 
 Sustainability of Digital Projects………………………………………..………...9 
 Hidenori Watanave’s Work……………………………………………………...11 
 Research Questions Recapitulated……………………………………………….14  
Methodology……………………………………………………………………………. 15 
Findings and Discussion…………………………………………………………...…….19 
 Participation……………………………………………………………………...21 
 Digital Preservation……………………………………………………………...23 
 Photograph Colorization…………………………………………………………26 
Conclusion and Suggestions for Further Research ……………………………………...29 
References…………………………………………..……………………………………32 
Appendices……………………………………………………………………………….36 
Appendix A: Introductory Email………………………………………………...36 
Appendix B: Follow-up Email with Consent Form……………………………...37 
Appendix C: Email Notification of IRB Exemption……………………………..38 
Appendix D Consent Form……………………………………………………....40 
Appendix E: Interview Guide……………………………………………………42 
Appendix F: Image Colorization Process Example……………………………...46 
 
 
 
 
 
2 
Introduction 
Over the past eight years Hidenori Watanave, a professor at the University of 
Tokyo in the Graduate School of Interdisciplinary Information Studies, has created a 
series of digital archives to capture moments from the past like World War II in the 
Pacific, make them visible to the present, and preserve them for the future. Those digital 
archives related to World War II in the Pacific focus on the atomic bombing of Nagasaki 
(Watanave & Nagasaki Archive Committee, 2010),  the atomic bombing of Hiroshima 
(Watanave & Hiroshima Archive Production Committee, 2011), the attack on Pearl 
Harbor (Watanave, 2016), and the battle of Okinawa (Hidenori Watanave Laboratory, 
Okinawa Times, & GIS Okinawa Laboratory, 2015). These archives combine layers of 
digital mapping with photographs and eyewitness testimony, both written and oral. The 
individuals’ testimonies are placed around the map at the spot where the individual was 
located when the event occurred. These archives also collect a variety of social media 
postings about the archives to capture present sentiments.  
Watanave describes several of these archives as “pluralistic digital archives” and 
says his intent is to build a “community of memories” by gathering records of survivors 
and modern social media postings about peace and nuclear abolition for the future. In 
discussing the Pearl Harbor archive specifically, Watanave hopes to promote exchanges 
between people on both sides of the Pacific. After seeing other war exhibits in the United 
States and Japan, he got the impression that each country lacked understanding about the 
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struggles of the ordinary people in the other country (Yoshida, 2016). Watanave argues 
that the interactive nature of the archive helps to better humanize the event and give 
greater understanding of its scope while facilitating cross-cultural connections and 
dialogue. 
 Along with growing numbers of increasingly innovative digital projects come 
questions of their long-term sustainability. After the rush to create a new project with the 
latest technology, these projects often languish and end through lack of input, lack of 
interest, and lack of financial and institutional support. Preservation, both analog and 
digital, is “ the set of activities, processes, and policies, that safeguard materials, 
preventing, where possible, deterioration, damage, or loss in order to enable ongoing 
access to the information, artifacts, and evidence, that comprise archival collections” 
(O’Meara and Stratton, 2016, p. 8). Being able to preserve materials, regardless of their 
format, for as long as those materials have continuing value is a fundamental aspect of 
archives. Burdick, Drucker, Lunenfeld, Presner, and Schnapp (2012) emphasize the need 
for a plan for digital sustainability from the beginning of a project. In terms of 
sustainability, the idea that a digital project is ever “complete” does not make sense. To 
maintain a digital project, continual funding and support is necessary, meaning that 
whoever is currently in charge of the project will always have to be actively working to 
protect the project. 
 Given the mixture of success and failure for these types of digital projects, it 
seems important to learn and understand the reasons behind these varying outcomes to 
ensure the longevity of current and future projects. I intend to use the four digital archives 
mentioned above as a case study for the examination of the long-term sustainability of 
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such a large digital undertaking. Is there something about this combination of technology 
and archival material and linking of past and present that makes these archives more 
sustainable? Can these projects even be considered archives? Is Watanave getting the 
kind of participation and interaction with the archives that he expected? Does he feel that 
there is enough consistent participation with the archives to justify continued work on the 
archives? If so, how; if not, why not?
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Literature Review 
Overview of search strategies  
In gathering material for this review, I searched several different databases. For articles 
from the field of Library and Information Science, I searched the Library and Information 
Science Source (LISS) and ACM Digital Library for articles containing my keywords or 
articles written by authors of interest. To see whether there are any digital humanities articles 
in humanities journals, I tried searching the more general databases of Academic Search 
Premier, ProQuest Central, JSTOR, and Project Muse. From each of these databases I was able 
to find one or two articles that appeared relevant. I used Scopus and Google Scholar to search 
for articles by people of interest, particularly Hidenori Watanave. I also used Google Scholar 
to check for any interesting articles and search for Hidenori Watanave. Finally, I searched 
CiNii, a bibliographic database of materials in Japanese academic libraries created by the 
National Institute of Informatics in Japan. CiNii has articles in English and Japanese, but not 
all of them are readily available for an unaffiliated user. I searched CiNii specifically for 
Hidenori Watanave’s work, as well as any relevant looking English articles I could access. 
 When compiling my resources for this paper, I used several of Marcia Bates’ 
(1989) search strategies from her article “The Design of Browsing and Berrypicking 
Techniques for the Online Search Interface.” After locating a relevant looking book in the 
library catalog and going to the library to retrieve it, I browsed along the shelf and 
located several other books that seemed useful. When examining these books more 
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closely, I continued to use several of Bates’ techniques of citation searching and footnote 
chasing to locate other sources of interest. When checking the databases listed above, I 
continued to use citation searching and footnote chasing, as well as subject searching and 
author searching to maximize my chances of locating applicable research. 
 
Digital Humanities 
Digital Humanities, previously known as computerized humanities or humanities 
computing, is evolving and changing as rapidly as the technology that is involved. Even 
as interest in the digital humanities grows, however, there is still no clear consensus on 
what digital humanities is, or means, or even if ‘digital’ humanities exists. According to 
Burdick et al. (2012) Digital Humanities is the combination of digital technology with 
traditional humanities study, or “an array of convergent practices that explore a universe 
in which print is no longer the primary medium in which knowledge is produced and 
disseminated” (p. 122). 
The 2012 edition of Debates in Digital Humanities has nine chapters in a section 
titled “Defining Digital Humanities” (Gold, 2012). Several of the authors in these 
chapters highlight increased collaboration among scholars, the interdisciplinary nature of 
the work, the growth of publicly visible scholarship, and the use of digital tools for 
scholarship. Kathleen Fitzpatrick (2012), in her chapter “The Humanities, Done 
Digitally,” defines Digital Humanities like this: “we take the referent to be not the 
specific subfield that grew out of humanities computing but rather the changes that digital 
technologies are producing across the many fields of humanist inquiry” (p. 13). A chapter 
later in the book by Gary Hall argues that there is no “Digital Humanities” as a separate 
field because the use of computing in humanities has evolved naturally over time since 
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the invention of computers. There was no sudden radical shift in humanities as is implied 
when talking about Digital Humanities (Hall, 2012). Given the inherently varied nature of 
Digital Humanities, most authors doubt that there will ever be one simple definition of 
Digital Humanities. 
In her article Deegan (2014) re-iterates these themes when describing Digital 
Humanities, but, like Hall, argues that Humanities did not suddenly add in digital 
technology, but evolved naturally as it incorporated new technologies. There has been a 
growth of digital humanities in recent decades and it rose to prominence almost ten years 
ago when it was the focus of several conference papers. An important conclusion of 
Deegan’s article is that the field is still developing around digital humanists, who 
themselves have a responsibility to be active in shaping the future of Digital Humanities 
and working to answer some of the questions floating around about what Digital 
Humanities is and will be. 
At the beginning of a chapter on archives in the Digital Humanities, Sabharwal 
(2015) synthesizes several of the possible definitions of Digital Humanities that exist and 
the themes of ‘humanities and technology’ and ‘humanities and computers’ to further 
knowledge and scholarship emerges from this analysis. He then summarizes several of 
the key points of the Digital Humanities Manifesto from 2008 to create a list of Digital 
Humanities characteristics (p. 30). These characteristics include aggregating practices 
from multiple fields, merging quantitative aspects of computing with qualitative aspects 
of humanities, emphasizing multi-faceted humanities knowledge, and fostering teamwork 
and collaboration. 
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Digital Preservation 
“Digital preservation is the active management of digital content over time to 
ensure ongoing access” (Library of Congress, 2000). Digital preservation, and more 
broadly digital curation, is integral to ensuring the continued survival of digitized and 
born-digital material. Much of digital preservation is a process of careful, continuous 
management. Digital preservation needs to be a part of any project from the start through 
as long as the creators want the material to last because, unlike with analog materials, 
passive neglect of digital materials will result in the loss of all material (Corrado & 
Moulaison Sandy, 2017). 
Millar (2017) lists several practical tasks someone must address when working on 
preserving a digital archive including maintaining and upgrading hardware, having 
effective preservation strategies, and enforcing metadata standards. Millar’s list 
demonstrates the multi-faceted nature of digital preservation and the complexity involved 
with coordinating full protection for digital materials.  
Sabharwal (2015) discusses the importance of both digital preservation and digital 
curation to Digital Humanities. One theme that arises in his discussion is the importance 
of preserving both the content and its context, to a balanced degree. In an archive, it is 
both content and context that give records their evidential value. Without context, a 
record’s content and purpose cannot be fully understood and value is lost (Millar, 2017). 
Sabharwal also highlights the importance of digital preservation as a link between past 
material and future technology. Sabharwal is one of several authors writing about digital 
preservation to bring up the steps of the digital curation lifecycle model for curation and 
preservation of data. These steps include creation or receipt, appraisal and selection, 
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ingest, preservation, storage, access and use, and transformation. Sabharwal (2015) 
argues that digital curation in the digital humanities has the added component of social 
curation with web 2.0 tool which can “add value to collections by further supporting the 
contextualization and recontextualization effort” (p. 18). 
Poole’s (2015) doctoral thesis, however, contrasts the ideal focus on digital 
curation and preservation with the reality of limited understanding and education 
amongst digital humanists. His findings reveal that formal digital curation and 
preservation education programs are still being developed or are fairly new and most 
current digital humanists are almost entirely self-educated. These findings are in stark 
contrast to the digital curation and preservation training and experience among most 
archivists and records managers. 
Sustainability of Digital Projects 
 Much of the available research seems to relate to sustainability of digital libraries 
and digital archiving rather than sustainability of a digital humanities projects. Other 
research relates more to the environmental sustainability of digital libraries and projects 
and their impact on global environmental conditions, an interesting topic in and of itself, 
but not really the type of sustainability in mind for this project. Eschenfelder et al. (2016) 
conducted a survey of how sustainability is discussed in LIS literature between 2000 and 
2015 and found that the concept was only covered superficially, with little in-depth 
writing. Between 2000 and 2015 an average of 4 articles a year addressed sustainability. 
Of the 62 articles chosen for discussing sustainability, 65% (40 articles) discuss 
sustainability and technology and 55% (34 articles) discuss sustainability and 
management. The least discussed topics were sustainability policy and assessment and 
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metrics of sustainability. The authors determined that if the themes of sustainability 
revenue and cost were combined to a general economic theme, then 73% (45) articles 
discuss the financial impacts of sustainability. Eschenfelder et al.’s study suggests that 
sustainability as a whole has been a low priority for serious study, but especially those 
areas of standardizing and assessing current sustainability practices. 
 Bradley (2007) argues that Digital Sustainability is made up of value, 
organizational, economic, social, structural, and technical components. For Bradley, 
economic sustainability is as important as technical sustainability. Economic implications 
are not just reflected in monetary costs, but also the continuing value of the materials 
being preserved. In the final section of his article, Bradley presents Digital Sustainability 
as being one part of a three-part system of digital preservation, along with digital 
stewardship and digital curation. 
 Corrado and Moulaison Sandy (2017) consider Digital Sustainability a 
management issue that is an integral part of digital preservation. One aspect of this 
management issue is specifically risk management. In order to mitigate risk and 
strengthen sustainability, they suggest starting preservation early in the project, using 
open systems, documenting decisions, using metadata standards, understanding user 
expectations, creating an exit plan, and planning for project succession. They also list 
four types of factors that affect sustainability – organizational, financial, social, and 
technological. These factors are in keeping with other authors’ research about Digital 
Sustainability. 
 Though not always the first thing that comes to mind when creating digital 
projects and working with digital preservation, the impact of economics on the long-term 
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sustainability of digital efforts should not be underestimated. In 2010, the Blue Ribbon 
Task Force on Sustainable Digital Preservation and Access (BRTF-SDPA) issued a final 
report “Sustainable Economics for a Digital Planet: Ensuring Long-Term Access to 
Digital Information.” The taskforce found three items necessary for sustainable digital 
preservation: a strong case for value, incentives to act, and clearly defined responsibilities 
and roles. In laying out these three items, the report contends that “sustainable economics 
for digital preservation is not just about finding more funds. It is about building an 
economic activity firmly rooted in a compelling value proposition, clear incentives to act, 
and well-defined preservation roles and responsibilities” (p.7).  
Hamilton’s (2004) article also focuses on the importance of economic 
sustainability to overall project sustainability. Hamilton argues that economic 
sustainability relies on three factors: need for the project, personnel support, and available 
funding sources. Hamilton also cautions against unneeded projects such as using 
technology to create a project just because it is possible or building a project based on 
available funding instead of what is needed. 
Hidenori Watanave’s Work 
 The background behind Watanave’s archives is war and those who were lost and 
those who survived. Japan attacked Pearl Harbor, Hawaii on December 7th, 1941. The 
Battle of Okinawa lasted from April 1st to June 22nd, 1945. On August 6th, 1945 the 
United States dropped the first atomic bomb on Hiroshima, Japan. This was followed on 
August 9th, 1945 by the dropping of a second atomic bomb on the city of Nagasaki, 
Japan. Watanave captures all these events through images, testimonies, and maps 
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gathered together online and presented in their respective “Pluralistic Digital Archives” 
for anyone interested to see and interact with.   
There are very few scholarly articles written about Watanave’s work and nothing 
in English. The majority of what Watanave himself has written about his work remains 
available only in Japanese. Most of what is available in English comes from news articles 
about his work, the website of a 2016 Peace Conference in New York (Hidenori 
Watanave Laboratory, 2016), English versions of the background information 
accompanying some of his archives, and video recordings of lectures given at a March 
2017 conference of the North American Coordinating Council on Japanese Library 
Resources (NCC) and the 2016 Free and Open Source Software for (4) Geospatial 
(FOSS4G) North America conference (Watanave, 2016, May 4).  
 The focus of Watanave’s articles and presentations is primarily on capturing 
stories, community building, and education, with some focus on the technological 
mapping aspects of the archives and the use of automatic image colorization software. 
When Watanave talks about the creation of the archives he focuses on how he got high 
school volunteers involved in gathering testimonies. He does not mention the digital 
preservation and sustainability side of the process. 
At the NCC conference- “Doing Digital Scholarship in Japanese Studies: Innovations 
and Challenges” Watanave (2017, March 13) spoke about using digital archives to pass 
on memories to the future; his target audience is young people, because the future is for 
the young. Watanave thinks the innovative interface is the key to engage with young 
people. The visual and interactive aspects of the content and design of the digital archives 
and their accompanying smartphone apps are more appealing for young people than static 
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objects and websites. Watanave also wants the archives to facilitate cross-cultural 
connections and dialogue (Yoshida, 2016).  
Watanave  thinks of the archives as “open-source” with many people contributing 
to building and expanding the archives however they can (FOSSG4, 2016). Ketelaar 
(2009) posits the idea that an archive can be alive. For Ketelaar, a living archive is one 
that is being challenged, contested, and expanded by peoples’ stories, testimonies, and 
comments. Ketelaar is writing in reference to an archive of contested and sensitive 
material with a widely varied group of stakeholders, but the idea of a living archive 
resonant with Watanave’s work. Though the contents of Watanave’s archives are not 
likely to be challenged or contested, the social media comment function of Watanave’s 
archive can accommodate users’ responses to what they see in the archives. Ketelaar’s 
third point that a living archives is being expanded fits with Watanave’s goal of 
continuing to build up the archives through the addition of photographs, testimonies, 
comments, and translations. 
 One area to be addressed in the interview is Watanave’s use of the term “archive” 
when naming his digital projects, when they seem more like Digital Humanities projects. 
The word archive can either refer to the materials, the institution that acquires the 
materials, or the building the houses the collections. “Archival materials derive their 
value as evidence from a combination of three qualities: content, context, and structure” 
(Millar, 2017, p. 9). Millar does not make any judgements on whether digital/online 
archival repositories are really archives. Instead, she states that there is speculation about 
whether online repositories are actually archival repositories or just collections of digital 
copies and more like a library. She concludes by saying that it is difficult to determine 
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whether online materials are authentic and original or if they are stored with their context 
and structure intact (Millar, 2017). Authenticity of archival records, the idea that a record 
can be proven to be what it claims to be, is fundamental tenant of archival theory. 
Originality of records, both analog and digital, is a key component of authenticity. A 
records’ authenticity and originality are supported by the establishment of provenance 
and original order, which dictate that records with different origins be kept separate and 
maintain their original organizational structure (Millar, 2017). Sabharwal (2015) argues 
that archives are important partners to digital humanities and digital cultural history due 
to the importance of digital preservation and digital curation.  
Research Questions Recapitulated 
I intend to use the Nagasaki, Hiroshima, Pearl Harbor, and Okinawa digital 
archives as a case study for the examination of the long-term sustainability of large-scale 
digital undertakings. Is there something about this combination of technology and 
archival material and linking of past and present that makes these archives more 
sustainable? Can these projects even be considered archives? Is Watanave getting the 
kind of participation and interaction with the archives that he expected? Is there enough 
consistent participation with the archives? If so, how; if not, why not? 
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Methodology 
The data collection for this project came primarily from an interview with 
Hidenori Watanave, an associate professor at Tokyo Metropolitan University, the primary 
creator of these digital archives. I contacted Watanave first through email to determine if 
he was amenable to being interviewed. I located his email address on his profile on 
Researchmap which corresponds to his position at the University of Tokyo.1 As I am 
only conducting one interview, the sampling for this study is purposive. Among the 
archives Watanave created, I am choosing to focus on four of them: ones related to the 
atomic bombing of Hiroshima, the atomic bombing of Nagasaki, the attack on Pearl 
Harbor, and the Battle of Okinawa. I selected these four because of the similarity of their 
focus and the timings of their release. The Hiroshima and Nagasaki archives are 
Watanave’s two oldest digital archives and the Pearl Harbor and Okinawa archives are 
his two newest creations. 
After first contacting with Watanave to determine whether he was willing to be 
interviewed, I sought clearance from UNC’s Institutional Review Board (IRB) to conduct 
a full interview with Watanave. After receiving an IRB exemption, I contacted Watanave 
again to provide him with a consent form and the full interview guide in English. 
Included in the consent form were requests to quote his responses within the body of the 
paper and include them in the appendices. I sent the interview guide to 
                                                          
1 https://researchmap.jp/hwtnv/?lang=english 
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Watanave via email and Watanave provided the responses by sharing a link to the Google 
Doc he created of the interview guide and typing his answers in contrasting font under 
each question.  When I sent the interview guide to Watanave, I asked him to respond to 
within two months. However, after two months had passed with no return communication 
from him, I sent several follow-up emails in English and Japanese to remind Watanave to 
complete the interview and return the consent form. However, once reminded in 
Japanese, Watanave completed the interview questions and returned the signed consent 
form promptly.
According to Wildemuth and Luo (2009) semi-structured interviews are the 
middle ground of research interviews because they combine the pre-formulated questions 
of a structured interview with the flexibility and open-ended response capabilities of an 
unstructured interview. I view this email interview as semi-structured, despite the initial 
fixed set of questions, because Watanave had the ability to ask clarifying questions and I 
had the option to ask follow-up questions based on his responses to the initial questions. I 
also made it clear in the explanation at the top of the interview guide that he was under no 
obligation to answer all the questions and that he could respond as much or as little as he 
wanted to a given question. Additionally, the email format gave me the opportunity to ask 
the questions I wanted answered while giving Dr. Watanave ample time to consider and 
more fully respond to the questions. The interview questions focused on the reasons for 
and methods of creation of the digital archives, current interactions with and around the 
archives, and long-term maintenance and sustainability plans for the archives. The full 
interview guide is available in the appendices. With Watanave’s permission, I included 
the full text of his responses to the questions within the interview guide.  
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I  also examined and analyzed available documentation surrounding Watanave’s 
digital archives for information about the creation and maintenance of the digital 
archives. I looked at what I could of Watanave’s own writings, the material that 
accompanies the archives, as well as the website for the “Technologies of Peace” 
conference that Watanave created to promote use of the digital archives. Some of this 
material included news articles written about the archives and the technologies in use, as 
well as the informational websites that accompany each of the archives. By reviewing 
these materials, I put Watanave’s interview responses into context and found more details 
to answer my research questions. 
The data gathered from the research for this project are the foundation for a case 
study revolving around the four digital archives – Hiroshima, Nagasaki, Pearl Harbor, 
and Okinawa. This case study will facilitate a better understanding of the long-term 
viability of a complex digital humanities project.  
The characteristics of a case study lend themselves to studying a particular idea, 
event, or theme in-depth. In her chapter on case studies, Wildemuth (2009) lists several 
questions to consider when determining the suitability of a case study. These questions 
ask whether the phenomenon needs to be studied in a natural setting and focuses on 
contemporary events, whether the research question is trying to answer how or why 
questions, and if the phenomena has directly observable factors and relationships. While 
case studies are criticized for not being generalizable, the strength of a case study comes 
in part from the in-depth focus on a specific phenomenon to gain understanding. Yin 
(2014) argues that a well-researched explanatory or descriptive case study can be 
generalizable for theories and that a carefully designed case study is rigorous. Through 
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analytical generalization, the findings of this case study can be generalizable to other 
digital humanities projects. 
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Findings and Discussion 
 Watanave’s responses to the interview questions provide a window into how a 
project creator views the longevity of his project and the steps he has taken to preserve 
and sustain it. His responses contain links to related papers, videos, and project websites, 
several of which I already knew about, but a couple items were new to me. Watanave 
pointed me to several English-language resources that I had not located through my own 
research. As I was reading and processing his interview responses, I also reviewed the 
newly discovered materials. 
 One point of interest is Watanave’s use of the word “archive” in the names of his 
projects. He also uses the term “digital repository” in one of the documents he linked to 
as part of his response how people are becoming involved with the archives. The 
photographs, videos, and testimony Watanave collects in the archives are either 
contributed by related museums and historical societies, donated by Hibakusha [atomic 
bomb survivors] or collected by student volunteers. I did ask how he defines archive in 
the interview, however he did not type an answer to that question, choosing to only 
answer the additional question below it about physical preservation of materials. 
 Watanave is re-contextualizing photographs and testimonies in the archive using 
the mapping software and photograph colorization program. For him, this is a necessity 
to make these materials and the past itself more accessible to young people. However, by 
re-contextualizing and re-arranging the materials, he would seem to be violating the 
archival principles of original order and preserving context. When giving an overview of 
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the learning objectives of  his 2016 youth conference, he differentiates between students 
learning how to use the archives for peace studies and students learning digital mapping 
skills for their own digital humanities projects (Hidenori Watanave Laboratory, 2016). 
This suggests that for Watanave there is some aspect of his projects which differentiate 
them from a digital humanities project and makes them archives. Sabharwal’s (2015) 
discussion of archives in relation to digital humanities focuses on the aspects of archival 
theory that can be relevant to the Digital Humanities and how archivists and digital 
humanists can collaborate, but never equates an archive to a digital humanities project or 
uses the phrase ‘digital archive.’   
I was initially confused by his response to the final question of the interview 
about what he would do differently in the future when creating an archive: “I would like 
to create a ‘meta archive’ that integrates all digital archives.” However, one of the links 
he included in the response to a different question provided the answer. At the bottom of 
a page describing the Hiroshima Archive and its move to the Cesium platform on the 
CesiumJS website was an explanation of his idea for a “META Digital Archive” 
(Watanave, 2015, July 16). Considered the ultimate goal, this “meta archive” will gather 
as much data as is available from all wars and natural disasters in order to “visualize the 
geopolitical nature of wars and the effects of natural disasters upon humanity. Our hope 
is that a cost-effective method to process the innumerable amounts of data required to 
build an archive with such a large scope will be attainable in the near future” (Watanave, 
2015, July 16). This is a very intriguing concept and one wonders what kind of support 
and technology would be involved with making this meta archive a reality and when 
would it be possible to build.   
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Participation 
 In my reading about the four archives in focus for this paper, I discovered that 
Watanave built the Pearl Harbor Archive and the Okinawa Archive based on a specific 
request from an individual or group (Miyazaki, 2016; Watanave, 2017, March 13). I had 
not read anything definitive about the origins of the Hiroshima Archive and Nagasaki 
Archive, so I asked about them in the interview. Watanave responded that both archives 
were built after descendants of Hibakusha saw one of Watanave’s other archive projects 
and asked for another to be built. The fact that he was in fact asked by different people to 
make all four of the archives suggests several things. First, it suggests that people do have 
an interest in seeing and interacting with digital projects like these. Second, once the first 
archive had been created, people learned about it and liked it enough to request that 
Watanave create more of these archives. Furthermore, the request for the Nagasaki 
Archive came from someone who saw Watanave’s very first project, the Tuvalu 
Visualization Project, which while similar in format and design to his later archives, is 
more about preserving the present so that there will be a record for the future. Someone 
took that idea and reoriented it to be about preserving and making accessible the past to 
invest the present in the future. 
I was struck by what Watanave considered the most difficult part of creating the 
archives: gaining the trust of the local people. Watanave thinks that without that trust the 
finished archives would not be used. In his question response he did not elaborate on 
exactly how he works to gain the trust of local people. However, his response suggests 
that the work he puts into making a high-quality archive plays some part in engendering 
that trust. Since Watanave was asked to make all four of the archives, this suggests there 
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was already some trust in Watanave and his capabilities, even before his creation of the 
Nagasaki Archive.  
 In many of his interview responses and throughout his writings on these archives, 
Watanave emphasizes the importance of youth engagement with and involvement in 
these projects. For the Nagasaki and Hiroshima Archives, Watanave worked to get local 
high school students involved in capturing the oral history of the hibakusha. Watanave 
highlighted high school students’ continued participation with the Hiroshima Archive as 
being a big differentiator between that archive and the three others, as well as a driving 
force for the continued success of the archive. Watanave also says that the Archives’ 
websites and their accompanying smartphone apps are directed towards making the 
material appealing to the younger generation. One of the goals of these digital archives is 
to tie past and present together for the future. In pursuit of this goal, Watanave organized 
a September 2016 conference in New York to bring together high school students from 
Boston, New York, and Tokyo so that they could learn about and work together with the 
archives. The conference also featured talks by Hibakusha, so the students could hear 
first-hand about the atomic bombings of Hiroshima and Nagasaki (Hidenori Watanave 
Laboratory, 2016). 
 One other important technological advance that has influenced Watanave’s 
archives is the uptick in smartphone users after 2010. This form of participation and 
interaction with the archives surprised Watanave. Smartphones are now the primary 
device used to access the internet in Japan. In 2018, 60% of Japan’s population accessed 
the internet from a mobile device (Statista, n.d.). A news article from Japan puts that 
percentage a few points lower but says that over 85% of people in their twenties preferred 
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to use a smartphone to access the internet as opposed to 37% of those in their sixties 
(Kyodo News, 2018, May 25). Consequently, most of Watanave’s projects now have a 
designated smartphone application and three of the four archives discussed here have 
their own smartphone applications. He thinks these applications are encouraging younger 
users to access and interact with the archives. Given the features of some of these 
applications, such as augmented reality and street view integration, they would also seem 
to make the archives and the history behind them more accessible to people visiting the 
area that is the focus of the archive. 
One of Watanave’s responses about participation that surprised me is about who 
he says are not involved in the archives. He lists several different groups who are 
involved, but also says that “government and local government officials are not 
participating.” He has received support and materials from the Okinawa Times and the 
Hiroshima Peace Memorial Museum, but they fall under the heading of private sector 
collaborators that he mentions. With more time, I would have liked to probe whether this 
lack of government involvement is intentional on Watanave’s part or if the government is 
uninterested in or unaware of the archives. 
Digital Preservation
 Based on his interview responses, Watanave has taken steps to extend the 
longevity of his projects. His research lab has an account on GitHub where he has added 
number of GIS and Cesium related files.2 So far it appears that only the Hiroshima 
Archive’s source code and materials are available in a complete file folder. Watanave 
                                                          
2 https://github.com/wtnv-lab 
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says that this gives engineers from around the world the opportunity to work on the code 
and sustain it. He also says that the contents of the archives are saved across multiple 
locations- on a local computer, on a server, and on GitHub. GitHub’s Help includes a 
section on archiving content with GitHub which explains that GitHub keeps all pubic 
repositories available unless they are removed by the creator, as well as mentioning 
several external archival projects that archive all public GitHub repositories (GitHub, 
n.d.). 
Furthermore, since many of the digital objects are pulled from other museums and 
cultural institutions, these objects are preserved in at least one form at the originating 
institution. For instance, in one of his responses, Watanave explains that all the material 
is originally held at the Hiroshima Peace Memorial Museum; the Hiroshima Archive is 
using digitized material from the museum. However, while the survivor testimonies from 
Hiroshima recorded by Watanave and his student group are held on local computers and 
YouTube, they do not appear to be listed among the Hiroshima Peace Memorial 
Museum’s collection of survivor testimonies. 
Another important aspect of digital preservation is the application of metadata. 
When asked about whether he applies metadata to the digital objects, Watanave 
responded that he only adds location and time information to the materials. Any other 
metadata an item has comes with the item from the originating digital archive, i.e. the 
Hiroshima Peace Memorial Museum’s Peace Database. So, there is some amount of 
metadata applied to each digital object, but due to their varying points of origin it is likely 
that whatever metadata is applied is not particularly standardized or consistent across 
digital objects and between archives. A diagram of the Hiroshima Archive’s 
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configuration in a book chapter Watanave wrote about the Hiroshima Archive  appears to 
show the process though which metadata is gathered and integrated into the Hiroshima 
Archive’s system. After translating the text around the diagram, it seems that Watanave 
uses some type of web crawler to crawl several other digital archives and social media for 
metadata which is classified and stored on a computer. The space-time metadata is 
converted into a form that Google Earth can understand and display. Following 
classification and analysis, all collected metadata is input into the Hiroshima Archive 
database (Watanave, 2014, p. 163).3 This process would indicate that Watanave does 
collect some amount of metadata, primarily location metadata, to add description to the 
digital materials.  
The public visibility or accessibility of the metadata of the digital objects in the 
archive poses another challenge and demonstrates some of the inconsistency in metadata. 
Both the Hiroshima Archive website and the Hiroshima Archive app have date, creator, 
and subject metadata for the photos and testimonies. The Nagasaki Archive website and 
app have the same information, though some of the photos have more descriptive 
information with them. The Okinawa website and app has the same three pieces of 
metadata for the testimonies. The Pearl Harbor Archive, which does not have an 
associated app, has some extra contextual metadata visible, which is perhaps a result of 
the photos coming from a book. 
 Watanave has already had to overcome one digital preservation problem when 
Google discontinued support for the Google Earth application program interface (API) in 
                                                          
3 Note that this chapter was written before Watanave transferred the archives from Google Earth to 
CesiumJS. 
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2015. Rather than continuing to use an unsupported API, he migrated the archives to 
CesiumJS, an open-source geospatial mapping program. The process was difficult 
because Watanave had no prior experience with CesiumJS, but the move has allowed 
Watanave to add more mapping features (Watanave, 2015, July 16). Now that the 
archives are on an open-source platform they are not tied to the whims of a particular 
proprietary software provider.  
 Long-term sustainability is not only about digital preservation, but also monetary 
sustainability. In his interview responses Watanave states that he receives university 
funding to do his work with the archives. He has also received several Grants-in-Aid for 
Scientific Research from the Japanese Society for the Promotion of Science over the 
years, which “provide financial support for creative and pioneering research projects that 
will become the foundation of social development” (Japan Society for the Promotion of 
Science).4 He even used crowd-funding to gather money to host his 2016 Peace 
Conference in New York City (Hidenori Watanave Laboratory, 2016). 
Photograph Colorization 
 The idea of colorizing old black and white photographs and other types of 
‘digitization’ of history like digital recreations of speeches or 3D renderings of historical 
artifacts and places has been gaining prominence as technological capabilities increase. 
Colorizing photographs actually has a long history itself, from hand-tinting and hand-
coloring black-and-white images to the more recent advances in digital colorization. 
Japan alone has a history of tinting and coloring dating from the late 19th century 
                                                          
4 Kaken (Grants-in-Aid for Scientific Research) Database entry for Hidenori Watanave - 
https://nrid.nii.ac.jp/en/nrid/1000000514085/ 
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(Henisch and Henisch, 1996). The interest in adding color to black-and-white 
photographs to make them stand out is hardly a novel idea that arose with the advent of 
newer computer technology. 
Watanave embraces the technological aspect of the process which he terms 
“rebooting photographs” (Watanave, Niwata, Yamaura, and Nakagawa, 2018).5 
Watanave uses an automatic image colorization software developed by a team at Waseda 
University. This software, the code for which is available on GitHub, uses machine 
learning to combine cues from areas within the image, the image as a whole, and a 
colorization model to add color to the image (Iizuka, Simo-Serra, and Ishikawa, 2016). 
High school students from Hiroshima use the AI photo colorization software to begin 
colorizing the photographs and then work with hibakusha to manually correct the colors, 
all with the added benefit of hearing the hibakusha’s reflections. Watanave sees this 
process as a way to bridge the perceived gap between pre-war and post-war Japan 
(Kyodo News, 2018, June 21). The younger generation are used to seeing modern, bright 
photographs and if they see black-and-white photographs at all, the images are dark 
wartime scenes. The older generation holds imperfect memories supported by black-and-
white pictures of pre-war Japan. This leads to a disconnect between the younger and 
older generation, something Watanave hopes that the colorization process can help 
counteract (Watanave, Niwata, Yamaura, and Nakagawa, 2018). 
In his interview response Watanave argues that color imagery is more effective 
for triggering vivid and complete old memories than images that remain in black-and-
white. He has built up the photograph colorization process as another way to get the 
                                                          
5 An example of the colorization process is in Appendix F. 
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younger and older generations to come together, build connections, and learn more about 
the times in which the photographs were taken (Watanave, et al., 2018). In Watanave’s 
archives, when a photo has been digitally colorized the image is marked as such and both 
the black and white and colorized versions of the photograph are available for users to 
view and compare.
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Conclusion and Suggestions for Future Research 
 The phenomena of large-scale digital humanities projects and their longevity is 
worthy of much wider study. It would be useful to conduct a follow up interview in five 
to ten years to see whether the situation has changed for his archives. Has he been able to 
create his “meta archive” yet? Are the data and materials from all of his archives been 
added to GitHub? Has anyone else taken the Hiroshima Archive materials on GitHub and 
expanded on them or repurposed the material for something else? 
 Based some of the responses I received to my questions, it seemed like Watanave 
did not entirely understand what I was asking about. It is difficult to say whether this was 
because I did not write the question clearly enough or that I used vocabulary that was too 
field specific, and he did not interpret the question the way I anticipated. When creating 
the interview guide, I did consider including the Japanese equivalents of some of the key 
words and concepts I was asking about but decided against it to avoid over-complicating 
the interview guide and risking picking a Japanese equivalent whose full meaning I might 
not understand.  
The use of multilevel formatting for arraigning the questions might have 
contributed to some questions not getting answered. I noticed that when questions were 
followed by a sub-question, usually only the question was explicitly answered. The 
answers to these sub-questions sometimes contained enough information that the initial 
question was at least partially answered, but that was not always the case. This 
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phenomenon was especially apparent in the lack of direct response to the question about 
how Watanave defines “archive.” 
Had there been a little more time after reviewing the answers Watanave returned, 
there were a few responses I would have liked to ask follow-up questions about. Why is 
there no government involvement in the projects? What percentage of the video 
testimonies and photographs come from a cultural heritage institution versus being 
collected by students? Why are the hibakusha video testimonies recorded by the 
Hiroshima High School students not available in the Hiroshima Memorial Museum’s 
Peace Database? 
 While it seems like Watanave has considered the longer-term sustainability of his 
projects and is taking steps to preserve his work, he does not appear to write or speak 
much on the subject much, if at all. It would be nice if Watanave could include some of 
the ways he is incorporating aspects of digital curation into the articles he writes or the 
presentations he gives about his work. This seems especially relevant
since part of the goal of the project is to preserve the past for the future. It would make 
sense to discuss preserving the preservation projects. 
 A step beyond writing about his preservation process would be forming a formal 
partnership with an archivist or archivists to enhance the preservation and curation of 
these projects. Partnership opportunities could exist with the National Archives of Japan 
or any number of local prefectural or city archives. In keeping with Watanave’s interest 
in working with students on his projects, he could even partner with local library and 
information science students. There are a number of Information Science and several 
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Library Science programs offered at universities around Japan, including the University 
of Tokyo, where Watanave now works. 
 Finally, Watanave should really discontinue the use of the phrase “digital archive” 
when naming or talking about his digital projects since in their current form they do not 
qualify as archives and are instead digital collections. Watanave could better explain why 
he considers his projects to be archives to try and justify the use of the phrase, but the fact 
remains that he has combined digital materials with varied provenance and re-
contextualized them using technology, which are violations of basic archival principles. 
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Appendices 
Appendix A: Introductory Email (5/20/2018) 
渡邉先生、 
初めまして。スケールズ‧エマと申します。ノースカロライナ大学チャペルヒル
校で図書館学の大学院生です。今、修士論文を始めて書いています。修士論文の
トピックはデジタルヒュマニティーズのプロジェクトのセスティナビリティで
す。英語で修士論文のトピックをもっと説明します。 
As part of looking into the sustainability of digital humanities projects, I would like to 
interview you about the digital archives you created, especially those about the atomic 
bombings of Hiroshima and Nagasaki, the attack on Pearl Harbor, and the Battle of 
Okinawa. I am very interested in your work and I think these archives seem to be a good 
case study of the sustainability of large digital projects. I am curious to learn more about 
why you built the archives and where you think the future will take them. 
If you agree to be interviewed, the interview would be conducted remotely in English. 
The timing of the interview would most likely be later in the summer, at a time 
convenient for you.  
よろしくお願いいたします, 
Emma Scales 
University of North Carolina | MSLS '18 
Library Intern | U.S. EPA RTP (UNC contractor) 
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Appendix B: Follow-up email with consent form (6/28/2018) 
Dear Dr. Watanave, 
Thank you for your patience. I have just received final approval of the interview 
questions and format from my university’s Institutional Review Board.  
I attached a consent form that I would like you to complete, sign, and return to me as 
soon as possible. I also attached the interview questions. You may answer the questions 
directly within the attached document or in a separate document. If possible, I would like 
to receive your answers by the end of August at the latest. I may check in with you about 
your progress at the end of July if I have not already received your answers. 
Please email me with any further questions or if there is a problem with either of the 
attachments. 
Thank you, 
Emma Scales 
University of North Carolina | MSLS '18 
Library Intern | U.S. EPA RTP (UNC contractor) 
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Appendix C: Email Notification of IRB Exemption
Subject IRB Notice - 18-1442 
From IRB 
To Scales, Emma Rose 
Cc Anthony, Denise 
Sent Tuesday, June 26, 2018 16:57 
  
To: Emma Scales 
School of Information and Library Science 
  
From: Office of Human Research Ethics 
  
Date: 6/26/2018  
RE: Notice of IRB Exemption 
Exemption Category: 2.Survey, interview, public observation  
Study #: 18-1442 
  
Study Title: "Technologies of Peace:" An Examination of Digital Sustainability 
  
This submission has been reviewed by the Office of Human Research Ethics and was 
determined to be exempt from further review according to the regulatory category cited 
above under 45 CFR 46.101(b).  
  
Study Description:  
  
I intend to use four digital archives created by Hidenori Watanave as a case study for the 
examination of the long-term sustainability of such a large digital undertaking. Given the 
mixture of success and failure for these types of digital projects, it seems important to learn 
and understand the reasons behind these varying outcomes to ensure the longevity of 
current and future projects. 
  
Participants: Dr. Hidenori Watanave, University of Tokyo  
  
Procedures (methods): An email interview to be conducted in English.  
  
  
Investigator’s Responsibilities: 
  
If your study protocol changes in such a way that exempt status would no longer apply, you 
should contact the above IRB before making the changes. There is no need to inform the IRB 
about changes in study personnel. However, be aware that you are responsible for ensuring 
that all members of the research team who interact with subjects or their identifiable data 
complete the required human subjects training, typically completing the relevant CITI 
modules.   
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The IRB will maintain records for this study for 3 years, at which time you will be contacted 
about the status of the study. 
  
The current data security level determination is Level II. Any changes in the data security level 
need to be discussed with the relevant IT official. If data security level II and III, consult with 
your IT official to develop a data security plan. Data security is ultimately the responsibility of 
the Principal Investigator. 
  
Please be aware that approval may still be required from other relevant authorities or 
"gatekeepers" (e.g., school principals, facility directors, custodians of records), even though 
the project has determined to be exempt.  
  
CC: 
Denise Anthony, School of Information and Library Science 
IRB Informational Message - please do not use email REPLY to this address  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This project was determined to be exempt from federal human subjects research regulations. 
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a. 
✔ 
Appendix D: Consent Form 
University of North Carolina at 
Chapel Hill Consent Form 
IRB Study #: 18-1442 
Principal Investigator: Emma Scales 
 
The purpose of this interview is to learn more about the nature of your digital archives 
and steps you have taken to preserve the materials in the archives. Questions will relate 
to the creation of the archives, participation with the archives, and long-term 
maintenance of the archives. You are being asked to complete this interview because 
you created the digital archives that are the basis for the paper. 
 
If you agree to take part in this interview you will be asked to answer the interview 
questions in the document attached to this email. The actual time to complete the 
interview will vary depending on how detailed your answers are, but it will 
hopefully not take more than an hour at most. You will be the only person 
interviewed for this paper. 
 
Completing this interview is completely voluntary. You can choose not to 
complete this interview. You can also say yes now and change your mind later. 
You can choose not to answer any question you do not wish to answer. You can 
also choose to stop taking the survey at any time. 
 
The possible risks to you in taking part in this interview are: 
 Discovery of your identity if you choose to be anonymized. 
 
The possible benefits to you for taking part in this interview are: 
 Increased discoverability of your work. 
 
Please indicate whether you consent to each of the following by circling the 
appropriate response. Please note that your responses to 2, 3, 4, and 5 will not affect 
your eligibility to complete the interview. 
 
1. I will receive an email interview 
I consent I do not consent 
 
2. I may receive additional follow-up questions after completing the initial 
email interview. 
I consent I do not consent 
 
3. I will be identified by name in the final research paper. 
I consent I do not consent 
 
4. My responses to the interview questions will be quoted within the text 
of the research paper. 
I consent I do not consent 
✔ 
✔ 
✔ 
This project was determined to be exempt from federal human subjects research regulations. 
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b. a. 
5. My responses to the interview questions will be included in their entirety 
as an appendix to the research paper. 
I consent I do not consent 
 
Should you choose not to be identified in the research paper; your name, 
employment location, and email will be withheld from all portions of the 
research paper. 
 
Please sign and date below, indicating that you have read and understand the form.  
 
Sign:     
Date:      September 26, 2018       
        
 
 
If you have any questions about this research, please contact the investigator named at 
the top of this form by calling 303-931-9501 or emailing emsc1618@live.unc.edu. If 
you have questions or concerns about your rights as a research subject, you may contact 
the UNC Institutional Review Board at 919-966-3113 or by email to 
IRB_subjects@unc.edu. 
 
✔ 
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Appendix E: Interview Guide and Responses 
University of North Carolina at Chapel Hill 
Interview Guide 
IRB Study #: 18-1442 
Principal Investigator: Emma Scales 
 
Interview Guide 
Please answer the following questions in as much detail as possible. You can type 
directly into this document or create a separate one for your answers. You do not have to 
answer all the questions if you do not want to. Please contact me if any of the questions 
are unclear and you would like clarification. 
Creating the archive 
1. In watching to some of your presentations about the archives, I saw that you were 
asked to make the Pearl Harbor and Okinawa archives. How did you decide to 
create the Hiroshima and Nagasaki archives? 
 
First of all, We made the Tuvalu Visualization Project in 2009. A grandchild of  
an A - bomb survivor in Nagasaki inspected it and asked me to produce the 
Nagasaki Archives. A son of  an A-bomb survivor in Hiroshima browsed it and 
asked me to produce the Hiroshima Archives. All archives were born from 
people's connections. 
 
2. Can you talk about the term ‘archive” in relation to these projects? How do you 
define archive? 
a. Are the materials displayed online also preserved physically? 
Yes. All materials were originally archived in the Hiroshima Peace 
Memorial Museum or included in books. We used digitized data from 
them. 
i. How did you decide where to store these materials? 
Therefore, this question has no meaning. 
 
3. The Hiroshima and Nagasaki archives are seven and eight years old now. How are 
you continuing to work with them? For example, are you continuing to add 
photographs or oral histories? 
a. How have the archives changed since you started working on them? 
This article is very useful for knowing those changes. 
https://cesiumjs.org/demos/hiroshima-archive/ 
Participation 
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1. How much traffic are the archives’ websites getting? 
Each is about 100,000 page views per year. 
2. Are you getting the amount of participation you anticipated? 
Yes. I am satisfied with it. 
3. Are you getting the type of participation you anticipated? 
Since 2010, smartphone users have increased dramatically. I did not anticipate 
this. Currently, the archives are also compatible with smartphones. By this, I think 
that the younger generation is browsing the archives than before. 
4. How are people getting involved with the archives? 
Students at the Hiroshima Jogakuin High School have recorded survivors’ 
testimonies as part of their club activities. Also in the last few years more diverse 
activities have emerged. Please refer to this document. 
https://drive.google.com/file/d/18kTSS5nxiX4JcHHzD_eVY9kPg1ggE_BN/view
?usp=sharing 
5. Can you talk about the kinds of people involved in the archives? 
A-bomb survivors, high school students and teachers, students from the 
University of Tokyo, the Tokyo Metropolitan University, and other private sector 
collaborators. Government and local government officials are not participating. 
6. Have you noticed a difference in the people involved with the older Hiroshima 
and Nagasaki archives and the newer Pearl Harbor and Okinawa archives? 
High school students continue to participate in the Hiroshima Archive. This is a 
merit that is not available in other archives. With this merit, the Hiroshima 
archive has been activated, and it is constantly evolving. 
Digital Curation 
1. Can you talk about curation goals, if any, you have for these archives?  
Currently, each testimony is mapped to the place at the time of the bombing. I 
would like to express the movement of A-bomb survivors in a long time span like 
The Peace Learning Archive of Okinawa. 
2. How long do you want the archives to last? 
3. How long do you think they will last? 
4. What would you like to happen to the archives if you retire? 
In 2014, we moved the archives platform from the Google Earth API to the open 
source software Cesium. Currently, smartphone applications using AR technology 
are also released. In other words, archives are evolving, incorporating the latest 
technology. Data combining location and testimonies / photos can be visualized 
on any platform. Therefore, it can be maintained semi-permanently. Also, the 
source code of the Hiroshima archive has already been published on GitHub. 
Engineers from around the world can “clone” or “fork” it and “commit” their 
original development. This situation should further extend the life of the archives. 
5. Do you apply metadata to the materials? 
a. What sort of metadata schema do you use? Tell me a little about how you 
apply metadata. 
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b. Do all materials receive metadata? 
 
I added only location information / time information as metadata to the data. 
Other metadata is given to the data of the original digital archive (for example, the 
peace database of Hiroshima Peace Memorial Museum). 
 
6. How much digital storage space do these projects occupy? 
 
For example, the source code of "Hiroshima Archive" occupies about 500 MB. 
Since the movie is posted on YouTube, it does not need so much capacity. 
 
7. How much of the digital material is backed up or stored redundantly? 
 
All contents are saved synchronously with GitHub, server, local PC. 
 
8. Tell me about other steps you take to preserve the digital materials in the archive. 
For example, how do you check the stability of the data? 
a. Do you ever have to migrate the data to a different system or storage 
device? 
 
It is necessary to convert raw data to a format called CZML. CZML is a JSON 
format for describing contents of Cesium. Also, map data needs to be divided into 
tiles. 
 
9. What was the process for changing from the Google Earth API to the Cesium 
mapping program? 
a. Were all digital materials affected by the transition or just the mapping 
features? 
Please refer this article. 
https://cesiumjs.org/demos/hiroshima-archive/ 
 Economic/Infrastructure Sustainability 
1. Tell me about the types of organizations supporting your efforts. 
a. Are local museums or government providing support? 
Hiroshima Peace Memorial Museum provides photographic materials for 
the Hiroshima Archive. In the Okinawa archive, the Hiroshima Prefectural 
Archives Museum provides photographic materials. 
b. You sometime have local high school students gather testimonies from 
Hibakusha. Are these students involved in any other way? 
I have already answered it in “Participation”-4.  
 
2. Where does most of the funding for your archives come from? 
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a. Is there university funding or community funding? 
We used University fund and JSPS’s Grants-in-Aid for Scientific 
Research. By the way, we used a crowdfunding for holding “U.S. Japan 
High School Students Peace Conference”. 
https://www.makuake.com/en/project/nagasaki-hiroshima-
archive/config.global 
 
3. What kinds of international support do you receive? 
In 2016, we held a peace conference using digital archives in Boston and New 
York. At that time, we are receiving cooperation from the United Nations 
Disarmament Department and others. 
http://peacecon.mapping.jp/ 
 
4. Are your students and your laboratory working on these archives in any way? 
a. If so, how are they involved? 
They play roles such as facilitators of high school students' workshops, 
developers of web contents, exhibition staff, and so on. They utilize the 
knowledge and experience gained in these activities and develop their own 
research. 
http://hiroshima.mapping.jp/member_en.html 
 
 Use of Automatic Colorization program 
1. How did you decide to integrate the Automatic Colorization software into the 
archives? 
Please refer a pre-print paper for SIGGRAPH Asia 2018 (rejected) and the 
concept movie. This method more directly appeals to the viewer's mind and 
brings back memories. 
https://drive.google.com/open?id=17akULh1gXtXNG7nCnJyahS_pD5HT5h5y 
https://www.youtube.com/watch?v=Fhf0VEEzQbk 
General Questions 
1. What was the most difficult part of creating these archives? 
It is to build a relationship of trust with local people. Without it, the completed 
digital archive will not be used. 
2. Is there anything you would do differently in the future when creating another 
archive? 
I would like to create a "meta archive" that integrates all digital archives. 
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Appendix F: Image Colorization Process Example 
 
 
 
 
Figure 1: Colorization process of pre-war (1936) photograph owned by an A-Bomb survivor (Image from 
Watanave, Niwata, Yamaura, and Nakagawa, 2018, p. 1. Manuscript submitted for publication and was supplied by 
Watanave as part of interview response). The photograph on the left is the original black and white version. The 
photograph in the middle shows the results of the AI-based colorization software. The photograph on the right is the 
final colorized version of the photograph after the middle photograph was touched up by high school students in 
consultation with the photograph’s owner. 
 
